Altered brain glucose metabolism in transgenic-PFKL mice with elevated L-phosphofructokinase: in vivo NMR studies.
The gene for the liver-type subunit of phosphofructokinase (PFKL) resides on chromosome 21 and is overexpressed in Down syndrome (DS) patients. Transgenic PFKL (Tg-PFKL) mice with elevated levels of PFKL were used to determine whether, as in DS, overexpression of PFKL was also associated with altered sugar metabolism. We found that Tg-PFKL mice had an abnormal glucose metabolism with reduced clearance rate from blood and enhanced metabolic rate in brain. Transgenic-PFKL mice exhibited elevated activity of phosphofructokinase in both blood and brain, as compared to control non-transgenic (ntg) mice. Following glucose infusion, the rate of glucose clearance from the blood of Tg-PFKL mice was significantly slower than that of control ntg mice, although the basal blood glucose levels were similar. However, unlike the slower rate of glucose metabolism in blood, the initial rate of glucose utilization in the brain of the transgenic mice, was 58% faster than in control ntg mice. This was determined by infusion of [1-13C]-glucose followed by in vivo nuclear magnetic resonance (NMR) measurements of brain glucose metabolism. The faster utilization of glucose in Tg-PFKL brain is similar to the increased rate of cerebral glucose metabolism found in the brain of young adult DS patients, which may play a role in the etiology of their cognitive disabilities.